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(57) [Abstract ] 
[Constitution ] 

As it arranges primary light source (2) of linear in side end 
surface of transparent sheet ^designates one surface of said 
transparent sheet as optical radiation aspect, onoptical 
radiation aspect or any one of light reflecting surface it 
becomes farfrom primary light source in light guide plate (3) 
for liquid crystal backlight which becomes with theother 
aspect which opposes to this as light reflecting surface , 
protrusion (12) which isexpanded is done large number 
convex facilities, surface roughening doing surface other than 
protrusion of end surface and/or this protuberance formation 
aspect of said protrusion , it formed light guide plate which 
becomes with molding method. 

[Effect (s )] 

light emission efficiency of liquid crystal backlight increases, 
is superior even in uniformity of the surface light emission . 

In addition plate thickness of light guide plate it can make 
thin, is superior in uniformity of quality , cost reduction 
becomes possible with mass production trend . 
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Claims 

[ftSt»*<D«SH] [Claim (s )] 

[M*a 1] [Claim 1] 
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[flfttS 3] 

l/1000mm &± 200/1000mm JslT<DS*©S6 
ie**»iaiaLfciB*3fcfiWiitLfcl(l#5i 1 

[ffi 4] 

3tS£EKU fi{*a>«iIlcfiMi/-h£«ft 



»[H»a)jSffiai;/xi4coia»»rtffi(DiHi 
[flf#gi 6] 

*Srt©IHffl»j«iBt»ipir*41!rt«>fl!i* 



As it arranges primary light source in side end surface of 
transparent sheet , designates the one surface of said 
transparent sheet as optical radiation aspect, on 
opticalradiation aspect or any one of light reflecting surface it 
becomes far from the primary light source in light guide plate 
for liquid crystal backlight which becomes with other 
aspectwhich opposes to this as light reflecting surface , 
protrusion which is expanded isdone large number convex 
facilities, surface roughening doing surface other than 
protrusion of end surface and/or this protuberance formation 
aspect of said protrusion , light guide plate . for liquid crystal 
backlight which designates that it formed the light guide plate 
which becomes with molding method as feature 

[Claim 2 ] 

surface roughening doing surface which opposes to 
protuberance formation aspect, the light guide plate . for 
liquid crystal backlight which it states in Claim 1 which 
becomes 

[Claim 3 ] 

protrusion of height of 1/1000 mm or greater 200/1000mm or 
less large number convex facilities the light guide plate . for 
liquid crystal backlight which is stated in Claim 1 which 
designates thesurface which is done as light reflecting surface 

[Claim 4 ] 

With molded surface which can provide surface of light guide 
plate , in mold interior surface in light guide plate device 
which in liquid crystal module where it arranges primary light 
source in thenecessary thickness , and one edge of plate which 
has width close does reflective sheet in rear surface of plate , 
arranges diffusion sheet in theopposite surface , meets is 
irradiated to planar with uniform illumination , onoptical 
radiation aspect, respectively forming opposite rear surface in 
light reflecting surface with molded surface of mold interior 
surface , light guide plate device . for liquid crystal backlight 
which designates that it becomes asfeature 

[Claim 5 ] 

As in one surface which opposes inside mold light guide plate 
whichconsists of transparent sheet in mold which forms, it 
becomes far from one edge face light guide plate mold . 
which designates that large number it forms recess which is 
expanded, surface roughening it does surface other than 
recess of bottom face and/or this formation of recess aspect of 
said recess as feature 

[Claim 6 ] 

light guide plate mold . which is stated in Claim 5 which other 
surface inside the mold which opposes with formation of 
recess aspect inside mold surface roughening is done 
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Specification 

[fg^<Dl¥^IttBjn 
[0001] 

a*(LCD)/<^7-fhfflill*«i:C*itflH»'r 
[0002] 

fit*, ^wa^ga, rt»»a-ci£^ii»i= 

©«riiica»fitEttL. affia>a«tt*fc 

fi»«*Klt*Ci:lcJ:yft*tlTL^. 
[0003] 

[*B^A<j5?^L<i:5<!:^^lSg|] 

asc!)^-xsi&r»**5A<fty , ±<*£» 



[Claim 7 ] 

light guide plate . for liquid crystal backlight which designates 
that it forms one surface of light guide plate which forms by 
injection molding mold in light reflecting surface with molded 
surface of the mold interior surface , it forms opposite other 
aspect on optical radiationsurface with surface roughening 
aspect of mold interior surface and becomes as feature 

[Claim 8 ] 

As needed being thick, mold . for light guide plate of display 
where itprovides one surface of mold interior surface which 
opposes mutually light guide plate ofnecessary surface area in 
mold which forms, in molded surface whichbecomes light 
reflecting surface , provides opposite other aspect on surface 
roughening aspect which becomes optical radiation aspect and 
becomes 



[Description of the Invention ] 
[000 1] 

[Field of Industrial Application ] 

this invention light guide plate for liquid crystal (LCD ) 
backlight which irradiates thefixed surface area with uniform 
brightness this regards mold in order to form. 

[0002] 

[Prior Art ] 

Until recently, case lighting of light is needed over wide 
surface area with guide display device , internally mounting 
device , fluorescent tube multiple parallel doing, it makes 
light source of thewide surface area , arranges diffusion plate 
in this front face , illumination does display panel or 
decoration sheet of surface . 

In addition until recently, light guide plate which in liquid 
crystal display which is usedfor book type personal computer 
* * and personal *word processor etc irradiates light to the 
planar from back surface because from portability or 
compaction , what makes thickness thin is required, to arrange 
lamp of light source in the side of light guide plate , as for 
homogenization of brightness , It is by in rear surface of light 
guide plate providing reflecting layer with teleprinting or other 
coating . 

[0003] 

[Problems to be Solved by the Invention ] 

Because with aforementioned guide display device , internally 
mounting decoration device , it is something which arranges 
light source in back surface of diffusion plate , it was 
necessary to take the space of light source by all means, it was 
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[0004] 

'So 

[0005] 



[0006] 

4-*a>fflic-fl|48iB^&ia<3&Sicfi£^a;* 

[0007] 



not possible to designate the entirety as thin form . 

In addition because aforementioned way it provides reflecting 
layer of light guide plate in conventional liquid crystal display 
♦module , with printing, effect changes with thickness of ink , 
you think of assembly method of that printing in 
satisfactory , drying condition , viscometer tube reason etc of 
ink you are necessary to make strict, thosewhich come off 
from standard are many, In addition there was a deficiency 
where fail ratio is high with mixturedeposit etc of rubbish . 

In addition in order is requested yes class thinning of 
thickness regarding liquid crystal display *modu!e of portable 
equipment , in addition to make operating time Iong,it is 
something which yes class conservation of electricity 
isrequired. 

[0004] 

[Means to Solve the Problems ] 

You consider this invention on description above and result of 
various examination, light guide plate which is superior in 
uniformity of light emission efficiency and light emitting 
furthermore it is something which can be acquired with 
thefixed quality with thin membrane . 

[0005] 

Namely as this invention light guide plate arranges primary 
light source in side end surface of transparent 
sheet designates one surface of said transparent sheet as 
optical radiation aspect, onoptical radiation aspect or any one 
of light reflecting surface becomes farfrom primary light 
source in light guide plate for liquid crystal backlight which 
becomes with otheraspect which opposes to this as light 
reflecting surface , protrusion which is expandedis done large 
number convex facilities, surface roughening doing surface 
other than protrusion of end surface and/or this protuberance 
formation aspect of said protrusion , it is something which 
designates that it formed light guide plate which becomes 
with molding method as feature. 

[0006] 

In addition as in one surface which opposes inside mold light 
guide plate which consists of transparent sheet in mold which 
forms, it becomes farfrom one edge face recess which is 
expanded large number it forms the mold of this invention , it 
is something which designates that surface roughening itdoes 
surface other than recess of bottom face and/or this formation 
of recess aspect of said recess as feature. 

[0007] 

[Working Principle ] 

this way because protrusion which becomes far from primary 
light source whichis arranged in side end surface and 
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[0008] 

*©icit«L, «s3tta*36<a<, 



[0009] 

*6»l=S6iE<D5fe4|ll«ffiat;/XI4ftiB»fitffia) 
fi»BEiilc»iPi1-*ii*ftiift1-*tli. *y- 

[0010] 

ffe^v^jax^ffii-cticcfcyg^iciiffi-e 

[0011] 

BB*x*a-;uBlffixi4 ABS ttffi«*<ffll^ 
[0012] 

[0013] 



following to light reflecting surface of light guide plate or any 
one of optical radiation aspect, expands large number 
convexfacilities to do, it is strongest with light entrance part 
regarding light guide plate which generally consists of 
transparent sheet , leaves and following lightgradually 
becomes weak, Is in order to take surface area of site which 
reflects extentlight which is distant from light source largely. 

[0008] 

In addition because this invention like above is something 
which the configuration is done because, forms light 
reflecting surface of light guide plate or protrusion ofoptical 
radiation aspect with recess of geometry whichcorresponds to 
said protrusion , it is possible, controls trajectory of 
lighteffectively and becomes stray light and to make pattern 
which isdesigned to ideal it utilizes light intensity etc which is 
reducedeffectively, By comparison with conventional ones, 
light emission efficiency is good, light guide plate isacquired 
uniform light emitting surface . 

In addition because it is a molding , making thin being 
possible concerning thickness , uniform , mass production of 
product is possible with same mold production . 

[0009] 

Furthermore if surface other than protrusion of end surface 
and/or protuberance formation aspect of protrusion surface 
roughening is done and or furthermore surface whichopposes 
to protuberance formation aspect surface roughening is done, 
brightness with the further light emitting surface only 
improvement uniformity of brightness becomes satisfactory. 

[0010] 

In addition in interior surface of mold which corresponds, it 
canexecute above-mentioned surface roughening , easily by 
with 1 chemical administering embossing , 2etching , 
3electric discharge fabrication , 4cutting , 5blast processing 
and 6 other embossing etc, 

[0011] 

Furthermore be able to apply to injection or compression or 
other molding method, if at sametime it is a resin component 
of translucent , to be good any kind of ones, it canuse for 
example acrylic resin , polycarbonate resin layer , styrol resin 
or ABS resin etc as material of light guide plate . 



[0012] 

[Working Example (s )] 

Below this invention is explained with Working Example . 
[0013] 
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[0015] 

*«w-ett»*fi(3)o>wai«»i*i=**« 
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0)<t1"£iI£<t,*flaibai:LT[il 5 |cS-r«fc5 
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(Working Example 1 ) 

Figure 1 is conceptual diagram of liquid crystal display 
* module . 

liquid crystal display * module (1) allots 1 or more to edge 
surface of light guide plate (3) at least primary light source (2) 
as, making use of for example cold cathode tube , hot cathode 
tube , tungsten tube and LED etc, to rear surface which is a 
light reflecting surface of this light guide plate (3) allots 
reflective sheet (4),arranges diffusion sheet (5) on optical 
radiation aspect of front side . 

And, liquid crystal (6) for display is arranged in front side of 
diffusion sheet (5). 

[0014] 

When light which entrance light is done inside light guide 
plate bending,advances from side surface of aforementioned 
light guide plate (3) and provides uniform reflecting layer in 
rear surface , distance becomes long usually 
generallyfollowing, it is something where attenuation it does, 
extent whichis close to light source it is bright, goes away and 
following becomesdark. 

end surface roughening surface of multiple protrusion (12) 
which is provided in surface (Optical radiation aspect) of the 
light guide plate (3) which adjusting this light emitting 
surface uniform shows in Figure 2 or the Figure 3 (7) or 
surface roughening surface other than protrusion (7) with it is 
a reflecting effect of rear surface (light reflecting surface ) 
(11). 

Namely efficiency increase of uniformity and brightness 
increase is measured withthese multiplier effect . 

[0015] 

With this invention it is something which processes surface , 
rear surface of light guide plate (3) directly at time of 
injection molding of light guide plate (3) with formation. 

Namely as shown in Figure 6 , surface roughening surface (7) 
of protrusion in Figure 2 in mold (8) said protrusion (12) with 
corresponding to surface towhich inside of mold corresponds, 
is executed bottom face the rough surface (7') with by 
providing recess which it does. 

In addition as for light reflecting surface of rear surface (1 1) 
way it shows in the Figure 2 , Figure 3 , mirror surface (10) 
with it does mirror surface (10') as mold interior surface 
whichcorresponds when and, as shown in Figure 5 , as surface 
roughening aspect the surface roughening aspect (9) with 
there are times when it does, they are formeddirectly by mold 
similarly. 

[0016] 
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In addition plane geometry of protrusion (12) which was 
formed in surface (Optical radiation aspect)o flight guide 
plate 3, as shown in Figure 4 , with protrusion (12) of concave 
shape dot from light source following to distance , is 
something which enlarges the occupied area with plane of 
protrusion (12). 

[0017] 

(Working Example 2 ) 

As with this working example shown in Figure 7 , 
protuberance formation aspect was provided on light 
reflecting surface side. 

Namely with liquid crystal display *module (1) of Figure 7 
light source (2) 1 or more wasallotted to edge surface of light 
guide plate (3) at least, multiple protrusion (12) wasprovided 
in light reflecting surface of rear surface of this light guide 
plate (3), furthermore the reflective sheet (4) was provided on 
aspect, diffusion sheet (5) was arranged in the front side . 

Furthermore this light guide plate (3) as like Figure 8 surface 
roughening aspect (9) as theoptical radiation aspect end of 
protrusion (12) of light reflecting surface the surface 
roughening surface (7) with those which are done. Or like 
Figure 9 those which surface roughening surface (7) with do 
surface otherthan protrusion (12) to light reflecting surface 
surface roughening aspect (9) as opticalradiation aspect were 
produced as one unit with molding and fabrication . 

And, unshown , liquid crystal for display is arranged in front 
side of diffusion sheet (5). 

[0018] 

When and light which entrance light is done inside light guide 
plate bending, advances from side surface of aforementioned 
light guide plate (3) andprovides uniform reflecting layer in 
rear surface , distance becomes long usual lygene rally 
following, it is something where attenuation it does, theextent 
which is close to light source it is bright, goes away 
andfollowing becomes dark. 

surface roughening surface of protrusion (12) which is 
provided in light reflecting surface of light guide plate (3) 
which adjusting this light emitting surface uniform shows in 
Figure 8 and Figure 9 (7) with itis an effect of surface 
roughening surface (9) of optical radiation aspect. 

uniformity of brightness and efficiency increase of brightness 
increase are measuredwith effect of these synergism . 

[0019] 

With this invention at time of injection molding of light guide 
plate (3), it is a surface of light guide plate (3) and something 
which processes rear surface directly with formation. 
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Namely like Figure 12 light reflecting surface of 
aforementioned Figure 8 is formedin mold (8), recess which 
corresponds to protrusion (12) of the Figure 8 in one surface 
inside mold is formed, bottom face is done the rough surface 
by (7). 

In addition optical radiation aspect of Figure 8 is 
acquireddirectly surface which opposes to formation of recess 
aspect inside the mold rough surface (9') with by doing. 

[0020] 

In addition plane geometry of above-mentioned protrusion 
(12) as shown in theafo re mentioned Figure 4 , following to 
distance from light source with the protrusion (12) of round 
dot , is something where occupied area of protrusion with 
plane becomes large. 

Furthermore as for configuration of this protrusion (12) as 
from light source itbecomes distance, as for configuration of 
plane „ it can use thekind of crescent shape or, those etc is 
shown in kind of trapezoid geometry , Figure 23 which 
isshown in kind of triangle , Figure 22 which is shown in 
Figure 10 as surface area expands with analogous form of 
double circle shape kind of geometry which which isshown in 
Figure 24 . 

Furthermore as shown in Figure 25 , as protrusion (12) 
geometry , with the rectangle , only long edge dimension , 
following to distance from light source , thosewhich become 
long. As shown in Figure 26 , protrusion (12) of square 
becomes largegradually, after distance which at same time has 
from light source between lines of these protrusion (12) same 
large small projection (12') ispossible to be something which 
plurality every other facilities is donewith square . 

[0021] 

(Working Example 3 ) 

As shown in Figure 13 and Figure 14 , as with dot of kind of 
square which in light reflecting surface is shown in Figure 
15 , it goes away from light source (2) layout side protrusion 
(12) which is expanded gradually was formed, furthermore 
the end surface of said protrusion was done surface 
roughening surface (7) with, light guide plate (3) 
whichformed optical radiation aspect in mirror surface was 
produced with the acrylic resin with molding . 

And reflective sheet (4) was arranged in light reflecting 
surface , diffusion sheet (5) was arrangedon optical radiation 
aspect. 

[0022] 

With configuration like above-mentioned Figure 13 , 
furthermore with the light guide plate of size of vertical width 
150 mm X side width 250 mm X thickness 2mm , height of 
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above-mentioned protrusion (12) multiple sheet 
producedthose of 1/1000 mm ~300/1000mm . 

When and incidence it does light of cold cathode tube of same 
brightness ,to edge surface of each light guide plate measures 
brightness in same point ofeach plate , 100% doing brightest 
one, to graph it converts the luminance distribution 
characteristic , as though it shows in Figure 16 , it became. 

In addition, when experimental value is compared with thing 
and theaforementioned this invention light guide plate which 
administer light reflecting surface of same dimension to plate 
of same material with white printing, it shows in the Figure 
17 , it groaned, data where brightness above approximately 
3tenths rises at whichever point from light source acquired. 

[0023] 

As and as for height of protrusion of this light reflecting 
surface 1/1000 being mm or greater necessary, this dimension 
becomes from Figure 16 large, light emitting brightness 
efficiencyimproves. 

But, with experiment as for peak of efficiency from 50/1000 
mm vicinity there were 80/1000 mm , they acquired 
maximum efficiency valueregarding especially 65/1000 mm . 

In addition when it exceeds 80/1000 mm , because gradually 
theeffect becomes weak, it judged to 200/1000 mm as practice 
possible range. 

[0024] 

Furthermore when with practical decision visible it does 
external appearance * appearance from observation side of 
LCD display , as for height of protrusion of light reflecting 
surface when it exceeds 200/1000 mm , pattern being 
visiblebecomes considerable, it is not a practical . 

Therefore judging from optical efficiency, and external 
viewpoint it is good toadjust height of protrusion in range of 
10/1000 mm -200/ 1 000mm . 

[0025] 

(Working Example 4 ) 

As shown in Figure 18 or Figure 19 , it goes away from light 
source (2) layout side following to light reflecting surface , 
gradually convex facilities to do the protrusion (12) of 
geometry which becomes large, in surface side reflective 
sheet (4)or reflected framework (13) providing, Without 
providing diffusion sheet on optical radiation aspect 
whichopposes illustrating, it formed from acrylic resin by 
arranging liquid crystal for display which is not directly light 
guide plate (3) which configuration itdoes liquid crystal 
display "module with injection molding . 

[0026] 
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As for this light guide plate (3) way furthermore it shows in 
Figure 20 , as for theoptical radiation aspect mirror surface 
(10) with only as for light reflecting surface the end surface of 
protrusion (12) and surface other than protrusion (12) surface 
roughening surface (7) with those which are done. Or as 
shown in Figure 2 1 , as for optical radiation aspect the surface 
roughening aspect (9) with only as for light reflecting surface 
it is something which ismade similar. 

When light guide plate a this way is used diffusion sheet is 
not used for theoptical radiation surface side also and, 
brightness of light emitting surface becomes the uniform . 

[0027] 

[Effects of the Invention ] 

this way according to this invention because geometry of 
surface roughening and recess which are designed to ideal to 
mold interior surface , and it ispossible, to provide 
arrangement, as for light guide plate which is acquiredbecause 
of this light emission efficiency being satisfactory in 
comparison with thosewhich use conventional printing etc, 
and there is a or other effect to which the light emitting 
surface of uniform brightness is acquired. 

Furthermore because molding method is applied, plate 
thickness to be thinnerand uniform light guide plate is 
production possible in large scale . 

[Brief Explanation of the Drawing (s )] 

[Figure 1 ] 

It is a explanatory diagram of liquid crystal display * module 
which uses light guide plate of this invention . 

[Figure 2 ] 

It is a principal part sectional view which shows one example 
of light guide plate of the Figure 1 . 

[Figure 3 ] 

It is a principal part sectional view which similarly shows 
other example. 

[Figure 4 ] 

It is a geometry of protrusion of Figure 1 and a principal part 
top view which shows arrangement. 

[Figure 5 ] 

It is a principal part sectional view which shows furthermore 
other exampleof light guide plate of Figure 1 . 

[Figure 6 ] 

It is a sectional view which shows one example of this 
invention mold . 
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[Figure 7 ] 

It is a explanatory diagram of liquid crystal display *module 
which uses other light guide plate of this invention . 

[Figure 8 ] 

It is a principal part sectional view which shows one example 
of light guide plate of the Figure 7 . 

[Figure 9 ] 

It is a principal part sectional view which similarly shows 
other example. 

[Figure 10 ] 

It is a geometry of protrusion of light guide plate in Figure 7 
and a principalpart top view which shows other example of 
arrangement. 

[Figure 1 1 ] 

It is a principal part top view which shows surface roughening 
aspect of theoptical radiation aspect of light guide plate in 
Figure 7 . 

[Figure 12] 

It is a sectional view which shows other example of this 
invention mold . 

[Figure 13 ] 

It is a explanatory diagram of liquid crystal display * module 
which uses other light guide plate of this invention . 

[Figure 14 ] 

It is a principal part sectional view which shows light guide 
plate of Figure 13 . 

[Figure 15 ] 

It is a geometry of protrusion of light guide plate in Figure 13 
and a principalpart top view which shows arrangement, 

[Figure 16 ] 

It is a distribution characteristic graph of brightness with 
change of height dimension of protrusion of this invention 
light guide plate . 

[Figure 17 ] 

It is a luminance ratio comparison figure which compares this 
invention light guide plate and other product . 

[Figure 18] 

It is a explanatory diagram of other liquid crystal display 
♦module which uses light guide plate of this invention . 

[Figure 1 9 ] 
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Furthermore it is a explanatory diagram of other display 
♦module similarly. 

[Figure 20 ] 

It is a principal part sectional view which shows light guide 
plate of Figure 18 or the Figure 19 . 

{Figure 21 } 

It is a principal part sectional view which shows other 
example of the light guide plate of Figure 18 or Figure 19 . 

{Figure 22 } 

It is a top view which shows one example of trapezoid 
protrusion geometry and arrangementwhich relate to this 
invention . 

{Figure 23 } 

It is a crescent-shaped protrusion geometry which relates to 
this invention and a top view which shows one example of 
arrangement. 

{Figure 24 } 

Being a double circle shape protrusion geometry which relates 
to this invention and somethingwhich shows arrangement, as 
for (a ) as for top view , (b ) it is a AA line sectional view of 
(a). 

{Figure 25 } 

It is a top view which shows one example of rectangle 
protrusion geometry and arrangementwhich relate to this 
invention . 

{Figure 26 } 

It is a top view which shows one example of square 
protrusion and small projection geometry and thearrangement 
which relate to this invention . 

[Explanation of Symbols in Drawings ] 

1 

liquid crystal display *module 
10 

mirror surface 
11 

rear surface 
12 

protrusion 
12' 

protrusion 
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Reflected framework 
2 

primary light source 
3 

light guide plate 
4 

reflective sheet 
5 

diffusion sheet 
6 

liquid crystal for display 
7 

surface roughening surface 
T 

rough surface 
8 

mold 
9 

surface roughening aspect 
9' 

rough surface 
[Figure 1 ] 
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